Effects of teriparatide [rhPTH (1-34)] treatment on structural geometry of the proximal femur in elderly osteoporotic women.
We evaluated effects of teriparatide (rDNA origin) injection [teriparatide, rhPTH (1-34), TPTD] on hip structure among a subset 558 postmenopausal women enrolled in the Fracture Prevention Trial. Patients were randomized to once-daily, self-administered subcutaneous injections of placebo (N = 189), teriparatide 20 mug (TPTD20; N = 186), or 40 mug (TPTD40; N = 183) for a median of 20 months. Repeated dual energy X-ray absorptiometry (DXA) hip scans were analyzed with the Hip Structure Analysis (HSA) program to derive structural geometry. There were no significant differences in age or body size between groups at baseline, 1 year, or study termination. At the femoral neck, teriparatide increased bone mass and improved bone geometric strength in both treatment groups compared to the placebo group, with the response being dose-related. The mean difference (95% CI) in bone cross-sectional area (CSA) in the TPTD20 was 3.5% (1.8% to 5.3%), and 6.3% (4.5% to 8.2%) in TPTD40 at study termination, compared to placebo controls. Teriparatide treatment increased bending strength, with the mean difference in section modulus being 3.6% (1.4% to 5.8%) and 6.8% (4.6% to 9.1%) greater in the TPTD20 and TPTD40 groups, respectively. Compared to placebo, local cortical instability characterized by the buckling ratio decreased by 5.5% (3.5% to 7.5%) and 8.6% (6.6% to 10.5%) in the TPTD20 and TPTD40 groups, respectively, during the study period. The changes at the intertrochanteric region were comparable to those at the narrow neck although between-group differences were slightly smaller. Except for an inconsequential (1%) improvement in section modulus in TPTD20, teriparatide effects did not reach significance at the femoral shaft. In conclusion, teriparatide treatment improved axial and bending strength, and increased cortical thickness and stability at the femoral neck and intertrochanteric region. Teriparatide treatment effects were not apparent at the purely cortical femoral shaft.